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abstract
According to the problem that in what scope can subway engineering influence the prices of peripheral real estate, 
this paper summarized the problems in similar research presented, and put forward that the influence is taken by 
factors of person, and the influence can be studied by the probability of choosing subway. Different from other 
similar research, based on the analysis of the factors which can influence people choose subway or not, this paper 
constructs the logistic model. Testing the model by using the research data of Beijing, this paper get the list on 
which we know in what scope can subway engineering influence the surrounding real estate prices by adjusting the 
logistic model variable X4. Finally, discussed the model applicability and in different cities to application.
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1. Background Information, Situation of Study, and Analysis
Subway is one of public transportation, with high efficiency, energy-saving and environmental 
protection, and great transport capacity. Therefore, subway engineering's development will enormously 
improve the current condition of public transportation. By the end of 2009, 10 cities have already set up 
and formally operated the urban railway network, over 900 km total mileage. Besides, another 27 cities 
have been constructing, or planning new urban railway network. The planning mileage reaches to more 
than 7500 km[1
Among the researches on the effects of subway development, researches at home focus on effects 
subway construction have on the surrounding land's price and house price. Besides, the researches also 
pay much attention to how to judge the scope of subway's effect by studying the price of surrounding 
house. The typical literature are Wang Xia (2004)
]. As urban infrastructure, subway will turn out to be the main force among which can 
satisfy the need of public transportation in metropolis. However, with high constructing and operating 
costs, subway engineering, on one hand, will put great pressure on local government's finance. On the 
other hand, it may also affect the growth of subway's development which also can't satisfy the needs 
from public transportation with the quick increase of urbanization. In order to increase the rate 
development of subway, theory circle and practice circle have discussed the financing modes, like 
BOT, PPP and so on, from the aspect of subway engineering project's construction and operation. 
Nevertheless, almost all the research on the financing modes can hardly break away from marketization 
of public project's financing. Therefore, in order to coordinate the application of financing mode, some 
aspects have also done research on the effects of subway's development, aiming at the outer effects 
which brought by subway project's construction can make up private capital from non-government 
financing input.
[2], Zhang Xiaosong (2005) [3] and Liu Guiwen 
(2007) [4
z Supported by the featured discipline of philosophy and general social sciences of Shaanxi higher education 
institutions, the national natural science funds of China youth science funds (70803038)
]. The first one takes light rail number 13 in Beijing as an example, and gives an explanation of 
distribution characteristics of house price along the subway. The research has showed that light rail 
sites in inner part of city has less influence on house price and vice versa. The scope focus on within 1 
kilometer. The second one firstly analyses the beneficial subject from the development of urban 
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railway system which takes railway system lines in Sapporo, Japan, and sites of Xinzhuang and 
Lianhua Road in number 1 line of Shanghai metro as an example. Then they research, analyse and 
draw to describe the relationship between house price and length between sites of subway along urban 
railway system. Besides, they build up theoretical calculation model for the influential range of railway 
profit based on the equal travel time. The result has showed the influence urban railway system have on 
the house price is limited. The price of house along the system has reverse relation to the length 
between sites, and the further sites are to the inner city, the more effect on house price. The last one 
makes sure the influential range railway number two in Chongqing to each site based on the theory of 
"equal time". The influential radiuses from 0.21 km to 2.98 km.
As for the effects on subway sites, there are two typical thoughts among researches we have done 
now. The first one is to draw the draft which show the change of house price accompanied by growing 
length to subway sites by do some research on the price of house surrounding subway sites. With the 
draft, to find the turning point on the draft next by which to make sure the influential circle brought by 
subway sites. The second one is to build up equal relationship based on equal travelling time between 
subway and another kind of transportation. Then to make sure the influential circle by taking advantage 
of the relationship. However, there are limitations in both of the thoughts. As for the former one, the 
thought is based on phenomenon. The date about house price should be sufficient and evenly 
distributed. Otherwise, it will affect application of thought and accuracy of analysis. Besides, because 
of the explanation based on the phenomenon, the research has lose the chance to discover the essence 
of effects brought by subway sites. As for the latter one, its limitation is complex influential factors to 
house price. The relationship built up in the thought can be seen as a assumed condition, and it is hard 
to satisfy in reality. Therefore, the application of thought should be improved.
The thesis has put forward new idea differing from conclusion we have made. That is "human" is 
the essential factor affecting house price around the subway. Seeing from the cities which have already 
had subways, subway has collected extremely high popularity and large visitor flowing rate with core 
value and exterior value. This has provided the rising of price of house around subway. Urban 
Economics has already explained, so the thesis will not refer it. We can regard the change of length 
between people's residence and subway sites which affect the probability of people choice of subway as 
point cut. If all the accessible transportation can reach to the destination, the basic principle of selecting 
subway is the closer people live to the subway sites, the higher rate to select subway. Besides, the 
probability has changed apparently around the subway sites. Therefore, mode logistic can be used to 
discover the changing principle.
2. Introduction of logistic[5][6][7
Model logistic is a kind of mode with binary dependent variable, nonlinear regression which was 
came up with Verhulst, Belgium biologist and mathematician. This kind of mode is used to observe 
changes of event probability affected by different factors, which widely applied to biology, medicine, 
and finance. 
]
In mode logistic, suppose a continuous response variable exists in theory which represents event 
probability. Its range is from negative infinity to infinity. When the value of the variable has passed a 
critical point (like c=0), the event happened. Then we get:
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According to˄ 1 ,˅ range of ix is˄ -Ğ, +Ğ ,˅ and range of ip is˄ 0, 1 ,˅ which satisfy probability 
of event happening. Next we can get conditional probability of event without happening is
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3. Mode logistic application to influence basin of subway sites
People have multiple hierarchy value, and needs which have decided probability of people choice of 
subway. The probability of people choice then decides the realization of subway's influence on the 
price of house around subway. If we observe the influence range of subway according to people choice, 
then we have to take the factors which affect people choice into consideration.
3.1 The analysis of selection of subway
With the development of city, the travelling of people is more and more relied on transportation 
tool. Although selection of transportation is varied from people to people, people's selection of 
transportation tool will depend on salary condition, time of transit, distance of travel, the length to 
transportation station, cost of traveling and selective path.
In normal condition, selection of traveling has close relationship with people's salary. People with 
low salary prefer to select common transportation tool, like bus and subway. People with high salary 
then select taxi, even private car. There is no definite conclusion about whether they chose the subway 
as a common transportation tool.
People's travel should not only take cost into consideration, but also time cost. Therefore, they are 
more likely to choose those plans with low costs both in time and money. The times of transit has 
shown the time and money cost. During the process of reaching to the destination, people hope that 
they have less times of transit which means they will cost less on money and energy. Therefore, the 
times of transit, to some degree, has influence on the selection of people's travel.
The distance of travel have some effect on the selection of travel, for example, people would like to 
select walk, or take a bus to travel when the distance is not such long which more convenient and 
economic. As for the long travel, they prefer to select subway. It is decided by the low cost in unit time.
The selection also decided by the length to the transportation station. The selling market of house 
has great relationship with length to the transportation station. Because subway has so many 
advantages in the expansion of urban transportation, people will have more chances to select the real 
estate close to subway.
People will take transportation cost into consideration when they select any kind of transportation. 
Therefore, the transportation cost is the factor which affect the selection.
Alternative way to travel, types of transportation and quantity, to some extent, influence the way of 
traveling, and options of transportation. In the early time of development of real estate, the projects will 
be concerned about traffic factors, including the convenience of public transportation will affect the 
project planning and marketing expansion. A important factor to consider the convenience of public 
transport is the number of selective bus lines. Buses are road traffic, and subway is underground (or 
ground) transportation. The number of bus lines will affect people's travel options program both as the 
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public transportation.
Through the combination of all the factors above, people will decide whether they choose the 
subway or not.
The thesis will get data available for analysis from questionnaire. Survey questionnaire included six 
factors that affect the candidates take the subway, that is income, traffic transfer times, travel distance 
(one way), residence and distance of subway stations, one-way transportation costs, the number of bus 
lines of residence, and the choice of metro as dependent variable.
3.2 Study on the influence scope of subway station
With the aid of logistic model theory, this paper is based on 250 questionnaires sent out randomly in 
the city of Beijing, and 212 are got back. The Descriptive Statistics is given in Table 1:
Table 1 Statistical Result of Questionnaires on Influence of Urban Mass Transit Station
Descriptive Statistics
Variable Name N Minimum Maximum Mean Std. Deviation
Income˄X1˅ 212 2500.00 30000.00 12114.39 7589.35
Transportation Transfer Times˄X2˅ 212 .00 2.00 0.39 0.56
Trip Length˄Single˅˄X3˅ 212 3000.00 42000.00 13337.26 7431.40
Distance between Residential Area and 
Traffic Station˄X4˅
212 50.00 3500.00 1036.32 654.52
Single Transportation Cost˄X5˅ 212 .40 35.00 7.3755 10.03
Quantity of Bus Line around Residential 
Area˄X6˅
212 1.00 25.00 9.08 4.94
Selection of Subway or Not
˄1 Yes 0 No˅˄Yi˅
212 .00 1.00 0.62 0.49
Valid N (listwise) 212
It is similar between the assumption of logistic model and OLS regression model. The difference is 
that Yi is a dichotomous variable which only can be 1 or 0. The probability of subway selection and the 
relationship between the distance of the nearest subway station from residential area and the probability 
can be expressed by the formula )|1( ii xyP  
 . Logistic model don’t have the assumption condition of 
the independent variable’s distribution. Each independent variable can be continuous variable, discrete 
variable and dummy variable. Certainly if there is a relationship of multiple normal distributions
among variables, the efficacy of the model would strengthen and the stability of solving would 
increase. [8 meet] The 6 independent variables and one dependent variable the requirements of model 
application.
The six observation variables from X1 to X6 respectively represent the respondents’ income, daily 
transportation transfer times, single trip length, the distance between residential area and traffic station, 
transportation cost, and quantity of bus line around residential area. Whether choose urban mass transit
as traffic tool or not represents the dependent variable which is the dichotomous variable in logistic 
model. The destruction of these variables is mainly through the analysis of the theoretical and practical 
significance of variables’ existence, insignificant variables excluded. The model surly does not include 
all the variables that influence people’s selection of subway. Though the increase of variable’s quantity 
may be significant within certain limits, the problems of collinearity among variables from the increase 
are unavoidable. Therefore, in the aspect of variable selection, this paper is written on the basis of the 
combination of comprehensive theoretical analysis and the scale of investigated simple variables.
Because the variables from X1 to X6 are all practically significant, they can be given regression 
analysis in the model through variable analysis. In order not to eliminate variable’s principles because 
of the high dispersion degree of the simple data, the standardization is applied in data processing and 
the SPSS software is used in regression of the simple data processing. The result is given bellow:
Table 2 Variable Regression Coefficient and Statistical Analysis of Property 1
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Variables in the Equation
Standardized Variable B S.E. Wald df Sig. Exp(B)
ST.X1 -.187 .467 .160 1 .689 .830
ST.X2 2.064 .532 15.081 1 .000 7.881
ST.X3 1.480 .514 8.286 1 .004 4.392
ST.X4 -1.043 .430 5.897 1 .015 .352
ST.X5 -3.103 .778 15.918 1 .000 .045
ST.X6 -1.422 .348 16.686 1 .000 .241
Constant .807 .382 4.457 1 .035 2.241
From the data in Table 2ˈexcept ST.X1, the coefficients of other variables are corresponding to 
reality and able to pass the test of inference. The coefficient statistics of the income variable turns out 
to be negative value, which means that the increase of people’s income would lower the probability of 
subway selection. In fact, the very top earners seldom select subway, which indicate the symbol of 
income variable corresponds to the practical significance of statistics. However, because the 
significance level of ST.X1, namely ¢, is greater that 0.05, thus the probability of subway selection 
from the data of income is insignificance. That is to say, income is not the significant influence on 
whether people choose subway as traffic tool or not.
Exclude the variable ST.X1, regress ST.X2~ ST.X6, and then get table 3 as following:
Table 3 Variable Regression Coefficient and Statistical Analysis of Property 2
Variables in the Equation
Standardized Variable B S.E. Wald df Sig. Exp(B)
ST.X2 2.081 .529 15.461 1 .000 8.010
ST.X3 1.474 .510 8.368 1 .004 4.369
ST.X4 -1.015 .420 5.831 1 .016 .362
ST.X5 -3.222 .732 19.381 1 .000 .040
ST.X6 -1.395 .340 16.827 1 .000 .248
Constant .811 .382 4.515 1 .034 2.251
From the data in Table 3, the coefficients of other variables are corresponding to reality and able to 
pass the test of inference. The coefficient of ST.X2 is positive value, which means that the more 
transportation transfer times, the more choices of subway; 
ST.X3 indicates the far the tip length, the more choices of subway; ST.X4 shows the far the distance 
from residential area to the nearest subway station, the less choices of subway, which correspond 
reality; ST.X5 prove that the increase of transportation cost would influence the probability of subway 
selection from the other direction. From the invested data, the average travel cost is increasing because 
of the promotion of spontaneous driving by private car among the very top earners. In other words, the 
very top earners tend to take private car as the traffic tool, therefore, the coefficient this variable is 
negative value. ST.X6 shows that the more the alternative bus lines around the residential area, the less
choices of subway, which also accords with facts.      
Soˈaccording to the investigation data, here is the obtained probability of people selecting subway 
as traffic tool:
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This paper focuses on the influence scope of subway station. So in the formula (3), the partial 
effect of log quotient )
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could be obtain from calculating partial derivative of ST.X4, Viz. 
-1.015, which means when the distance of subway station increase, the probability of subway selection 
will decrease. It is corresponding to the facts. Besides, each variable’s significance level in Table 2 
meets the requirements of statistics. This indicates the formula (3) and (4) meets the requirements of 
regression analysis.
Insert simple average value into the formula (4), then p=0.69, which indicates when invested simple 
average value X4 is 1036.32 meters long, the probability of subway selection is 0.69. Such a data 
reflects the average probability in Beijing. Because on the basis of the probability of selection 0.69, the 
average radius influenced by subway station is 1036.32 meters long.
In the process of practical application, equation (4) can be used in the investigation of the influence 
radius that a metro station’s impact on the price of vicinity real estate. Assuming that in this research, 
samples of the average distance from residence to a certain station can be presented as *4X , in order to 
observe selection probability of the impact of distance from subway station to residential area,
LQWURGXFH ș DV YDULDWLRQ ;¶V DYHUDJH UHJXODWLRQ IDFWRr, make 4*4 XX u T , introduce *4X into 
formula (4)
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In the equation, 4X is variable X4’saverage, 4XV is X’s sample standard deviationˈamong 
which 32.10364  X ˈcalculus of probability p ZDVLQIOXHQFHGE\VDPSOHFRUUHODWLRQFRHIILFLHQWș
Table 4 is the related change of difference radius of subway station and the residents’ selection 
probability.
Table 4 Radius of Subway Station Influence and
the Residents’ Selection Probability
Adjustment Rate ș
Selection 
Probability
Radius of Influence (m)
1.00 0.69 1,036.32
1.50 0.50 1,554.48
2.00 0.31 2,072.64
2.50 0.17 2,590.80
3.00 0.08 3,108.96
3.50 0.04 3,627.12
The data of this research is randomly chosen from samples within Beijing city, targeting residents in 
Beijing as anglicizing objects for the metro Beijing is primarily formed a complete network, thus has 
impacted people’s transportation and encountered ideal research timing.
4. Conclusion and deficiency
This paper analysis the impact of subway engineering posed on the price of vicinity real estate 
through the logistic model, concluding that the actuating range of impact of metro station posed on the 
price of vicinity real estate is depend on the vicinity residents’ selection probability. The selection 
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probability is positively correlated with the distance of residence, which indicates that under the 
variable selection probability, the actuating range of the impact of metro station varies. This 
approximation is distinct from traditional approaches of price studying, endowing higher scientific and 
operability.
The research was conducted in the city of Beijing. The price of Beijing’s subway is two Yuan for 
each, without constraint of transportation transfer and mileage, from which exceeded other city’s train 
system in price and thus higher probability of selection. Therefore, the affecting range of metro Beijing 
is wider than that of other cities. Besides, compared with other cities in this very issue, the 
transportation expenditure is related to transportation transfer and trip distance, which confined the 
application and popularization of the variable design implicated and popularized in other cities 
involved in this paper and at the same time, the amount of the variable and the scale of the research 
data have been improving during the application of the designed model. However, in regard to these 
issue conducted in other cities, the initial point could also be the probability of selection by citizens and 
some further designing of related satisfying variation utilizing the logistic model to study the impact of 
subway station posed on the price of vicinity real estate under certain necessary requirements of the 
probability of selection.
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